The purpose of this study is to assess the state of contamination of fish in the Sô River by trace metal elements including Zinc, Lead, Cadmium, Copper and Arsenic. Water samples and four species of both sexes (Clarias anguillaris, Kribia kribensis, Tilapia guineensis and Eleotris vittata) were collected and analyzed. The pH, temperature and values of the chemical species present in the water of the Sô River characterize an ecosystem favorable to the growth of aquatic species. The Metallic Traces Elements (MTE) concentrations vary from one fish species to another and depend on the sex and age of the animal. Zinc and copper are more concentrated in males than females with the exception of copper in Tilapia. The Pb concentration is higher in young Kribia and Clarias as well as Zn and Cd in young Tilapia. The concentrations in Cd and Pb are well above the European standards and those in the Republic of Benin, worrying results that express a health toxicity risk related to the consumption of fish of the river Sô.
ganisms and is therefore a danger to human health . It is irrefutably accepted that the well-being of the human community is dependent on its environment and the measures it takes to preserve it, to protect it. This protection includes, among other things, knowledge of the types of pollutants in the ecosystem and their fate in the environment. And the Metallic Traces Elements (MTE) are among the major pollutants of the environment as much by the ubiquitous character of their presence within the biosphere as by their toxicity and their bioaccumulation potential in several aquatic species, inducing devastating effects (Katemo et al., 2010) .
MTE can be very dangerous to the health of humans and other animals and plants when they are present in the environment at high concentrations (Fakayode, 2005) . Living organisms can accumulate pollutants (including trace elements) at concentrations greater than those of their biotope (Tabinda et al., 2010; Ogindo, 2001) .
It should be noted that Sô River is under a strong demographic pressure due to its wetland situation. As a result, it has become a receptacle for solid and liquid waste, numerous pig and cattle excrements and finally hydrocarbons (oil, gasoline, diesel, motor oil) (Kiossa, 2011) resulting from fraud. These different wastes are sources of various contaminations including those related to MTE in an ecosystem. However, fishing and trade in fish products are a source of livelihood, food and employment for many men and women.
The objective of this study is to diagnose the contamination of fish species by the MTE (Zn, Cu, Cd, Pb and As). Thus, it was necessary to evaluate the degree of contamination according to the sex and the age of four fish species of the Sô River.
Materiel and Methods

Study Framework
Long of 84 km, Sô River has its source in Lake Hlan and is connected to the Ouémé River by backwaters. It covers the scale of the municipality of Sô-Ava which it forms the watershed. Throughout this slope, local residents practice important agropastoral activities (potatoes, cassava, corn and crops). They use fertilizers. The herd (pigs and oxen) is left on the banks. Similarly, for their fishing activities, many branches are used for the realization of acadjas, which abounds and clutters the river. And finally, the fraudulent traffic of hydrocarbons is observed daily with frequent accidents which make pour huge quantities of these harmful products.
Sampling
Water and fish samples were collected on August 29, 2018 at four different (Lévêque, 1990 (Lévêque, , 1992 .
The fish samples are measured and weighed respectively with an ichthy meter (to the nearest mm) and a KERN electronic scale (0.1 g accuracy With this device, the physical parameters are measured on the spot. In the laboratory, chemical parameters were measured using a DIONEX ICS-1000 ion chromatograph at the National Public Health Laboratory.
Analysis of fish samples: At sampling, the following parameters, weight and height, were determined before dissection. The fish, once thawed, were chipped, the viscera emptied, and then dissected. We took from each fish approximately 200 g of flesh which was then pounded. 
Analysis of MTE in
Results and Discussion
Results
PHYSICO-CHEMICAL PARAMETERS OF WATER SAMPLES
The following figures present the results of analyzes of the water from which the fish are derived.
From Table 1 , the parameter values are almost identical to the levels of the three sampling sites. The pH of the water is between 6.51 and 6.85; the peak temperature is around 27.73˚C, the average value of TDS is 99 mg/L. Figure 3 shows that the chloride ion content is higher than the other anions. The highest content of chloride ions is observed at the So-AVA site, as for the 3 HCO − ions, the highest content is recorded on the site Havè. Figure 4 shows the variation of fluoride and phosphate ions. Sochanhoué is richer in phosphates whereas the fluoride ions are abscent. Fluoride ions are higher at So-AVA.
Analysis of
The concentration of the iron ion ( Figure 5 ) is almost identical at all three sites as well as that of the ammonium ion. Calcium ions are important with a higher concentration in So-AVA. Calcium and magnesium ions give the water a high degree of hardness. The content of dissolved oxygen is very low, which can make oxidation reactions in the medium difficult.
The high value of the hardness observed in Figure 6 confirms the content of Mg 2+ and Ca 2+ ions reported above. For Kribias and Tilapia, the male has a size and a weight higher than the female whereas for Claris and Eleotris, it is the opposite ( Table 2 ). The size of the fish is proportional to their weight. For Kribia, Zinc and Cadmium are more concentrated in the male, Copper in the middle fish and Lead in the youngest (Figure 7) . For Tilapia, Zinc and Cadmium are more concentrated in the youngest, Lead in the male and Copper in the female (Figure 8 ).
For Eleotris, copper and zinc are more concentrated in males, lead and Cadmium in females (Figure 9 ). For Clarias, copper and zinc are more concentrated in the middle fish, lead in the smaller and Cadmium in the male (Figure 10 ).
Discussion
Sô River is one of the western branches of the Ouémé River and also discharges its waters north-west of Lake Nokoué at the lake city of Ganvié (Lalèyè, 1995) .
This river contains several species (fish) divided into 19 families (Cyrille, 2012) .
The species that inhabit this river are captured and consumed by the population.
However, the quality of water determines the quality of these species.
Physicochemical parameters are factors of verification of the water quality.
Thus, temperature, which is one of the main regulators of the metabolic processes that take place in the water, is on average 27.73˚C. A temperature between 24˚C and 35˚C allows a good growth of the aquatic species (Dèdjiho, 
2011
). This temperature value is between those found (26.95˚C and 28.17˚C) on the same river (Koudenoukpo et al., 2017; Cyrille, 2012) these temperature differences depend on the season and time at which the temperature was measured.
This value is close to those found in Ouémé delta waters in 2016 (26.20˚C) and
in the Porto-Novo lagoon in 2011 (28.91˚C) (Zinsou et al., 2016; Chouti, 2011) .
This value is lower than the temperature found in 2017 on the coastal (30˚C) (Chouti et al., 2017) .
The pH of a water summarizes the equilibrium stability established between the different forms of carbonic acid and is related to the buffer system developed by carbonates and bicarbonates (El Blidi & Fekhaoui, 2003; Himmi et al., 2003; Ezzaouaq, 1991) . The average value of the pH of the recorded water is 6.52. This value is close to the value found in 2012 on the same river (6.15) and in 2016 and in the waters of Delta Ouémé (6.28) (Zinsou et al., 2016; Cyrille, 2012) . This value is lower than the value found in 2017 on the same river (7.16), in 2017 in the waters of the coastal lagoon (7.32), in 2014 on the lagoon complex Ahémé-Guézin (7.76 and 9.15) (Koudenoukpo et al., 2017; Chouti et al., 2017; Bocodaho, 2014) . This difference can be explained by the nature of the rocks, speciation and availability of MTE, acid precipitation, biological activity, and some releases.
Oxygen is one of the most useful parameters for water and is an excellent indicator of its quality. The average value of dissolved oxygen is 0.4 mg/L. This value is higher than that found in 2011 in the Porto-Novo Lagoon and the one found during the two seasons at Oued Moulouya, Eastern Morocco and in 2012 in the river Sô (5.5) (Cyrille, 2012; Makhoukh et al., 2011; Chouti, 2011) . The low recorded content may be due to the high temperature, because the higher the temperature is, the more the dissolved oxygen decreases (Hébert & Légaré, 2000) . It can also be due to eutrophication; the consumption of oxygen by the micro-organisms responsible of the degradation of organic matter can lead to The average value of TDS is 99 mg/L and the salinity of the water is zero during the sampling period. This factor explains the absence of some aquatic species and the presence of other species sensitive to salinity.
The metal content in fish is generally specific to species (Gaspic et al., 2002) .
Differences in metal concentrations between species may be related to habitat, fish mobility, feeding, or other behavioral characteristics (El Morhit et al., 2013) .
Zinc is more concentrated in the male than the female, whatever the fish species. This remark is also made for copper except for Tilapia. These results are contrary to those of Sidoumou in 1991 showing that the female gonads concentrate more Copper and Zinc than the male gonads (Sidoumou, 1991) . This difference may be related to the nature of the species. The difference in Copper and Zinc concentration between the two sexes may be due to reproductive activity in females. Zinc provides a catalytic and structural role in the body; it is involved in the structure of several metalloenzymes (Drif, 2012) . For Kribia and Clarias, Lead is more concentrated in the youngest and for Tilapia, Zinc and Cadmium are more concentrated in the youngest. The higher concentration of metals in younger species generally reflects the short time of the accumulation of these metals in fish, combined with the higher rate of metabolism compared to adult organisms (El Morhit et al., 2013; Cossa et al., 1992 The concentration of Cadmium varies from 9.41 to 29.11 mg/kg and that of Lead varies from 2.48 to 45.43 mg/kg of fresh weight, these values are much higher than the European standards acceptable in the human diet (Cadmium = 0.1 mg/kg, Lead = 0.5 mg/kg of fresh weight) (E.C., 2002) and the maximum levels set by the Ministry of Agriculture, Livestock and Fisheries in Order N˚0362 MAEP/D-CAB/SGM/DRH/DP/SA (MAEP, 2007) for certain contaminants in foodstuffs in the Republic of Benin (Cadmium = 0.05 mg/kg, Lead = 0.30 mg/kg). Journal of Geoscience and Environment Protection
The concentrations of Cadmium and Lead recorded in river fish are higher than those found in the fish of the Porto Novo lagoon, and it already asserts that this poses a real potential danger to the health of the fish consuming populations . These results prove that fish of the Sô River consumption is a risk to human health.
Conclusion
Access to a quantity and quality fish resources remains a major challenge for 
